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provide a microGphere suitable fcr release of active 
ingredient over a period or 1-2 days. The coating maices 
the microspheres more resistant to enzymatic degrada- 
tion. 

In another emtxxfiment. the active ingredient Is 5 
selected from the group consisting of bovine somatro- 
pine (sometimes referred to as BST), estrogens, andro- 
gens, insulin, insulin growth factors (sometimes referred 
to as IGF), interleukin-l. interleukin-ll and cytokin& 
Three such cytoWns are interferon-R tnterferon*r and 10 
tuftsin. 

A preferred hormone, to Increese the mflk produc- 
tion In cows, is BST. 

In another embodiment the antigen is selected 
from the group consisting of MMR (mumps, measles is 
and rubella) vaccine, typhoid vacdnei hepatitis A vac- 
dne. hepatitis B vacdne. herpes sinplex virus, bacterial 
toxoids, cholera toodn B-subunIt Influenza vaccine virus, 
whooping cough vacdne virus, vacdnia virus, adenovi- 
rus, canary pox. pdio vacdne virus, malaria vaccine 20 
virus, bacOkjs calmette geurin (BCG). Mebstella pneu- 
moniae. HIV envelop glycoproteins and cytolons. Exam- 
pies of bacterial toxoids are tetanus, dphtheria. 
pseudomonas A, myoobacterium tuberctJosi& Exam- 
ples of HIV envelop glycoproteins are gp 120 and gp 25 
leOfbr AIDvacdnes. 

The formUation is preferably in an oral form, 
although it may be in an injectable fonn. 

The present invention also provides a process for 
making a controlled release fonnulation comprising so 
microspheres of a drug, vacdne or hormone suspended 
In a bkxiegradable polymer matrix. sakJ process com- 
prising the steps of 

a) preparing an aqueous sdution of at least two ss 
water soluble biodegr«jable polymers and adding 
thereto an active ingredient of a hormone, vaccine 

or drug. 

b) mixing the solution and active Ingredient witti an 
emulsifying medium to form a honx)genized micro- 40 
droplet suspension. 

c) adding the homogenized microdroplet suspen- 
ston si wly to a first organic solvent wKch contains 
a small concentration of a first surfactant while stir- 
ring the microdroplet suspension and solvent ttnis 45 
causing microspheres to precipitate, 

d) separating tiie miaospheres from ttte first sol- 
vent and adding a solution of a (d,l lactide^tycol- 
ide) copolymer in a second organie solvent which 
contains a smaD concentration of a second sur- so 
factant and 

e) slowly evaporating ttie solvent leaving behind 
coated microspheres. 

Step b) may be accomplished at room temperature 55 
or less txit terrperatures of -S^'C to KTC are prefen^ed 
witii a tenperature In ttie range of from 0*C to 5*0 being 
even more prefeaed. These temperature ranges are 



more suitable for tfie easy fbmiation of tfte suspension. 

The first organic solvent may be tt)e same or differ- 
ent to ttie second organic solvent. A preferred first sol- 
vent is acetone and a preferred second sohwrt is an 
acetone and chloroform mixture. 

Likewise ttie first surfactant may be the same or dif- 
ferent to the second surfactant Prefen-ed surfactants 
are polyoxyettiylene derivatives of fatty add partial 
esters of sorbitd anhydddes. some of which are sold 
under ttie Tween trade marit Preferred concentrations 
of surfactant are from 2 to 3% v/v of ttie solvent At 
higher concentrations, ttie final microspheres tend to be 
irregular in ishape. 

In one embodiment ttie polymers are selected from 
ttie group consisting of starch, crosslinked starch, fcoll. 
pdysucrose. polyvinyl alcohol, gelatine, hydroxymetiiyl 
cellutose. hydroxyettiyl cellulose, hydroxypropyl ceflu- 
lose, hydroxypropyl-ettiyl cellulose, hydroxypropyl- 
mettiyl cellutose. sodium caiboxymettiyl cellulose, cellu- 
lose acetate, sodium alginate, pdymaleic anhydride 
esters, polyorttio esters, polyettiyleneimine. polyethyl- 
ene fijycol. mettwxypdyettiylene giyool. ettioxypolyetti- 
ylene glycol, polyettylene oxide.poly(1,3 bis(p- 
cartxjxyphenoxy) propaneK»-sebadc anhydride. N,N- 
diettiyiaminoacetate. biod( copolymers of polyoxyettiyl. 
ene and pdyoxypropylena 

ft is preferred ttiat ttie weight ratio of the two poly- 
mers is in ttie range of from 20:80 to 8020. wittiamore 
preferred range of from 40.'60 to 60:40. 

When ttie polymer matrix comprises stardi and 
ficoll. ttie prefen-ed weight ratio of starch to f icon is pref- 
erably from 85:15 to 60:40. and more preferably from 
75:25 to 65:35. 

When the polymer matrix comprises starch and pol- 
yvinyl alcohol, the prefen-ed weight ratio of starch to pol- 
yvinyl alcohol is in ttie range of from 35:65 to 65:35. witti 
a more preferred range of from 40:60 to 60:40. A micro- 
sphere having a ratio of starch to polyvinyl alcohol of 
about 50:50 is suitable for release of active ingredient 
over about a 10 day pertod. Similar ratios are suitable 
fO€ pdysucrose and polyvinyl alcohd. 

When ttie polymer matrix comprises one of ttie cel- 
luloses and ficoll, ttie prefered v^^ight ratio of ttie cellu- 
lose to ficoll is in ttie range of from 80:20 to 65:35. As 
indicated before, ttie celluloses, e.g. hydroxymettiyl cel- 
lulose, hydroxyettiyl cellulose, hydroxypropyl cellulose, 
hydrwypropyl-ethyl cellulose, hydroxypropyl-mettiyl cel- 
lulose, sodium carboxymettiyl cellulose, cellulose ace- 
tate, tend to give soft and stable microspheres. 

In another embodiment ttie polymer mafrix is 
selected from starch and ficoll. starch and pdysucrose, 
starch and polyvinyl alcohol, starch and gelatine, starch 
and hydroxyettiyl cellulose, hydroxyettiyl cellulose and 
hydroxypropyl cellulose, gelatine and l^roxyettiyl cel- 
lulose, gelatine and pdyvinyl alcohol, pdysucrose and 
pdyvinyl alcohd. and sodium carboxymethyl cellulose 
and sodium alginate. 

In anottier embodiment ttie active ingredient is 
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sonwropine (sometimeB referred 

pfOMh factofB (sometimas referred to as KSF) inter. 
leuton-UrtorieuWn.|lande^ 

areintertefon-ftinteffeiavTandtuftein. 

Aprefen«dh«m«^ 
tioninooMSkisBST. 

In anomer eni)odimar«. ihe anegen is seiected 
J««VMMR (numpe. measles and rU>ella) vaccfrT 
»VPh«d vaccine, hepatitis A vacdne; hepattit bW 
erne, herpes simplex vinjs. bacterial Knoids. chdam 
toon B-sUxmit. influenra vaccine vSTttoSj 

PC^F«liovBocw virus. 

oeurin (BCQ). Websiena pr^umS^ HW 
•nvetep glycoproteins and cyteWns. Examples of battel 
nal tooids are telanus. di*theria.^eSi»«rt 
"P^^wcterium lU)ereulosis. Ewmles of 

n«rixTl^3t 
^TL^!!^^ drug, vac- 

tt^ed and then m«ed ^ an emulslfylnfl medium, tar 

ferred that the amourt of emulsifying mediura awMd 
ttie amort of the polymer sdutioa l%r ewnptTSw 
n^beasmu*8sfb.,tlmaslheamoumVeS^S 

ataw. It IS prefefaUe that the mixture and em,^q 
"«*umareheld«atempe,aturewthan«^ 
peralur^ and preferably between .5^; and 10»C eoih 

aaBy from about 0^ to about 5^ The polymer 

STfir^lS^''"' " ^ honogenized to 
nSSS^S^.*!^*' *V high 

sp<« mixing. In the laboratory, such high speed mixftw 
can be accomplished by sonication ln^S3 
;«mjarture^hi^ speed blender cr tuSTS 

««pere«n preferably s poured slowly into a large 

JS^ST^ rtrring at high speed, 
iwsen surtaaants are availabia from Alias Chenrictf 
"-^-^ Microsphere, of the dru^S 
one or hormone in the polymer matrix prectttii tS 
purpo^thesurfectamisteprev.^^ 

Wnm to 100 Mm. more typically in the 10 nm to 10 Mm 

coatSHJS', -nioospheres are further 

Z^T^ ^ • '^*^»'y«»Wa) copolymer by trans- 
te^ng the m^oepheres into a solution of the 
•"arm a second organie solvent which conSTa 



Sr2irS?ir'T^ *• microspheres may 
fcja*- to a 2% sdutior. a (d.l lactidei^aj^ 
"Pjmw m a 1:1 8<«one^chlorrtbrm nSrewWch 
contains 1% vfv Tween® 80. ' ""wi 

* ^ avaporation. so that a 

"sadtoass^tinth^SSSoJp'S^^""""^'" 

. ^V"*«»Phare6 may then be made m in ortf 
fo^ injectable ferm. The oral fcrm is *eferrS 

the Innnan being or animal being treated 

"* '«™»ne8 and dmgs, an advantage of the 
■J^jncapsulajo^^ that it increases me ILZ S, 
J;«cfn«nypepb*andpr««^^^ 
b^™«to^ Jxotectx« against proteolytic or «^ 

2^?!lf!2?*'**^**''^»«^Oaispreve,4^ 
2^*^t«n Of the active ingredient^ whS,. 

ton^ they pass through the gastroimeslinalt^ 

-l!!?**"^ the miffoencasita- 

ton „ ttet rt increases the potency of w^aHSSi 

or recon«nant peptide of 
Another advantage is that it enhances l^eed 

c^ quantij^ .sotype and «4«tesa FurthSfrSn 

- to^ofthevacclneismiJS^^ 

wWriSSl'L^Ir"'*""' Of the present invention 

betaken orally. SuS 
«>''W»rtions may give high blood levels of BCT over a 
long period of time, tor exanple about 30 Sys.^! 
result of sustained rdaasa tTr^^^S^ ^ 

MwainKi release or natural or recombinant 

* nrJJtr***'™***''^ be used to entrap oth^ 
OreMrthhomxxies in a polymer matrix, aa esbogens 

« Win be understood by those stalled in the art that 
Jl of «« ingredients must be suitable for ingestion^ 
fte animal, eg. humai. This means of course St tofc 

rtemical iamil.es mentwned herein v«uld not be cho- 

sen. 

T>ie invention is illustrated by the ftillowing non-lim- 
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Hing exanplds. 

0.1 g starch was dissolved in 1 ml of dimethylsul- 
phoxide (DMSO) and to this solution was added 0.5 g 
elhylhydroxycellulose and 0.1 g myoglobin protein dis- 
solved in 1 ml water. The solution was stinted to make a 
homogenous solutioa To this solution was added 10 ml 
vegetable oil at 0*C and the resulting mixture was soni- 
cated to form a microdroplet suspension. The microdro- 
plet suspension was added slowly to 200 ml acetone 
containing 2% v/v Tween® 80 surfactant Microspheres 
were precipitated from the acetone. The acetone was 
decanted off and the microspheres were dried. 

A 0.1 g sample of the microGpheres was taken and 
the microspheres suspended in 3 ml of distined water. 
This suspenston was transferred to a UV cuvette The 
absorbance of the myogk)bin protein at 280 nm wave- 
length was obsen^ed over a period of 120 days and the 
percent of release of the myoglobin calculated. The 
results are shown in Table L 



Table I 



Time (Days) 


% Myoglobtn Released 


5 


11 


10 


23 


30 


32 


60 


45 


90 


59 


120 


86 



15 



20 



30 





Table 


11 (continued) 


Time (Days) 


%FHSA Released 




2 


11 


5 


3 


20 




7 


23 




11 


31 


10 


30 


38 




60 


54 




90 


92 



This Shows the slow release of the myogksbin over a 
long period of time. 



This shows the sk3w and almost complete release of the 
FHSA. 

Examplg Hi 

0.5 g starch was dissolved in 1 ml of dimethyisul- 
phoxUe (DMSO) and to this soMon was added 0.5 g 
elhy^hydrcDcycellutose and 0.1 g ffuorescenated human 
semm afcumine (FHSA) dissolved in 1 ml water. The 
solution was stinred to make a homogenous solutkxi.To 
this solution was added 10 ml vegetable oil at 0*C and 
the resulting mixture was sonicated to form a microdro- 
plet suspension. The microdroplet suspension was 
added slowly to a 200 ml acetone containing 2% v/V 
Tween® 80 surfactant Microspheres were precipitated 
from the acetona The acetone was decanted off and 
the microspheres were dried. 

A 0. 1 g sample of the microspheres was taken and 
the microepheres suspend in 3 ml of distilled water. This 
suspension was transferred to a UV cuvetta The 
absorbance of the FHSA at 390 nm wavelength was 
obsen/ed over a period of 90 days. The absorbance is 
indicative of the amount of FHSA released. The results 
are shown in Table ill. 



&amp|g II 

The experiment of Example I was repeated except the 
myogk)bin protein was replaced with fborescenated 
human serum albumine (FHSA). Although not normally 
used in animals, FHSA was used in this experiment to 
show the release characteristics. Animal drugs and hor- 
mones are expected to act in a similar manner. The 
absoibance of FHSA was monitored at 390 nm wave- 
length over a period of 90 days and the percent of FHSA 
released was calculated. The results are shown in Table 
II 



Table II 



Table III 



Time (Days) 


% FHSA Released 


1 


9 



so 



Time (Days) 


Absorbance 


1 


0.18 


2 


0.21 


3 


0.40 


7 


0.45 


11 


0.61 


30 


0.77 


60 


1.10 


90 


1.85 



Table III shows the stow release of the FHSA. 
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Example lY 



The ejqDeriment of Example 111 was repeated except the 
floureecenated human serum altxjn^ne (FHSA) was 
replaced with myoglobin protein. The db6ort)ance of 
myoglobin protein was monitored at 280 nm wavelength 
^^aj)eriod of 120 days. The results are shown in 



IWelV 



Table VI 



5 


Time (Days) 


Antibody litre (IgQ) 
(Thousands) 




30 


6 




65 


13 


10 


93 


98 



Time Pays) 


% Myoglobin Released 


5 


11 


10 


24 


30 


32 


60 


45 


90 


59 


120 


86 



95 



20 



^ Shows the stow and steady 
myoglobin protein. 

Example Y 



release of the 



Human serum aibumine (HSA) microspheres were 

made as in Exanple III except that the HSA was not flu- 
orescenated. 50 mg of the microspheres were gavaged 
orafly to BaM mica The mice were Wed at regular 
irttervaJs and the blood sanples certrifuged to isolate 
the plasma. The plasma was analyzed using EU8A 
t^ujues to^imate antibody litre (lgQ)vafues. The 
results are shown m Table V. 



Table V 


Time (Days) 


Antibody litre (IgG) 
(Thousands) 


30 


4 


.65 


24 


93 


96 



V ****** dimefhyteuWwt- 

•depMSO) and to this solution w added 0.5 o elhy^ 
S2!?L^J1? "i*' " «««KPhenol blue dye 
diaolvedint ml water. -nwsoluflon was stirred to mate 
anomooenous solution. To this solution was added 10 
frt vagatafale o« at <W and the resulting mixture was 
soweated to «wm a ntoodroplet suspension The 
microdroplet suspension was ^dded slowly to 200 nH 
acetone containing 2% v/V Tween* 80 surtoelant 
Mwo^erea were precipitated from the acetone. Th^ 

acetone was decanted o» and the microspheres were 
oned. 

■"»'»*!rosphere8 were further coated with a pohr 
Oactrie^^glycolide) copolymer (7525 laclide rglycoi- 
•de ratio), having a molecular weight of about 80 000 
The coating was applied by transterring the micro^ 

^e8intoa2%soMiono< the poly (ladide<OKilycol- 
•dijcopolymer in a 1:1 aeatona^chlorotorm mixture 
which cont ained 1% vAr Tween* 80. The acetone and 

cNorolomi was remowd tjy evaporation, so that a coat- 
moof (dj bctide^iycolide) copolymer was left on the 

wfece of the microspheres. A mad vacuum was used 
to assist in the evaporation process. 

0.1 oof the coated microsphereswassuspended in 
3 ml water and evaluated far releasa characteristics, as 
shown in Table VII. overietf. » 



Table VII 



p\pmrflft Yl 

Human serum aibumine (HSA) nteosphares were 
niade as m Exanple III except that the HSA was not flu. 
^T^fed and the hydroxyeihyl cellulose was 
replaced by polyvinyl alcohol. 50 mg of the micro- 
^h«r« w«e gavaged orally to Bab-C mice. The mice 
«w»Wed at regular intervals and the blood sanules 
cenWuged to isolate the plasma. The piasma was ana- 
>TOd uang EUSA techniques to estimate antibody Hire 
eigenvalues. The results are shown in Table IV. 



80 



55 



In Vitro release Of bronze- 

noldyer 


Time (days) 


% Release 


1 


15.8 


2 


20.1 


5 


25.0 


10 


35.0 


30 


38.0 


40 


47.5 


60 


50.0 



6 
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This experiment 8hoiws that the coating prevented pre- 
mature degradation of the microspheres in an in vivo 
condrtioa Thus it niustrates that thus<oated micro- 
spheree win provide sustained release of peptides^m- 

teins. 

Daims 



1. 



A controlled release formulation comprising biode- 
gradable polymer microspheres wherein a drug, 
^modne a honnone is suspended in a polymer 
matra, said polymer matrix being termed from at 
least two water soluble biodegradable poiymers, 
and said microspheres being coated with a (d,l lac- 
tide-glycofide) copolymer. 

A formulation according to Claim 1 wherein the pol- 
ymers are selected f^om the group consisting of 
starch, crosslinked starch. ficoB. polysuaose, poly- 
vinyl alcohol, gelatine, hydroxymethyl cellulose. 
hy*oxyethyl cellulose, hydraxypropyt cellulose, 
hy*oxypropyl-ethyl cellulose, hydroxypropyf- 
methyt cellulose, sodium carboxymelhyl cellulose. 
ceDulose acetate, sodium alginate, polymaleic 
anhydride esters, polyortho esters, pdyetftylene- 
imine. polyethylene glycol, methcocypolyethylene 
glycol, ethoxypolyethylene glycol, polyethylene 
oxide.poly(l,3 bis(p-cafboxyphenaxy) propane-co- 
sebadc anhydride. N,N-diethylaminoacetate. block 
copolymers of poiyoxyethylene and poiyoxypropyl- 



A formulation according to Claim 4 wherein the pol- 
ymer matrix comprises starch and ficdl and the 
weight ratio of starch to ficoll is from 85:1 5 to 60:40. 

A formulation according to Qaim 5 wherein the 
weight ratio is from 7525 to 65:35. 

A fonnulation according to Claim 4 wherein the pol- 
ymer matrix corrprises starch and polyvinyl alcohol 
and the weight ratio of starch to polyvinyl alcohol is 
in tiie range of from 35:65 to 65:35. 



10 



IS 



20 



a. A formulation aocordtng to Claim 7 wherein the 
^weight ratio is from 40 £0 to 60:40. 

a A fomrmation according to Claim 4 whtfein the pol- 
ymer matrix comprises pdysucrose and polyvinyl 
alcohol and ttie weight ratio of pdysucrose to poly- 
vinyl alcohol is from 35:65 to 65:35. 

ia A fbrrnilation according to Claim 4 wherem the pol- 
ymer matrix conprises fioofl and a celfuiose 
selected from the group consisting of hydroxyme- 
thyl cellulose, hydroxyethyl cellulose, hyctoxypropyl 
celMose. hydroxypropyl-ethyl cellulose, hydroxy- 
propyl-methyi cellulose, sodium carfooxymethyl eel- 
lutose and cellulose acetate and the weight ratio of 
ttie ceOulose to f iooB is in the range of from 80 :20 to 
65:35i 



11 



25 



90 



A formulation according to Qaim 1 wherein the 
weight ratio of the two polymers is in the range of 
from 20:80 to 8020. u 



A fonnulation according to Claim 3 wherein the pol- 
ymer matrix is selected from starch and ficoH. 
starch and pdysucrose, starch and polyvinyl alco- 
hol, starch and gelatine, starch and hydroxyethyl 
cellulose. hydroDcyettiyl cellulose and hydroxypropyl 
ceOulose. gelatine and hydroxyethyl cellulose, gela- 
tine and pdyvffiyl alcohol, pdysucrose and polyvl- 
nyl alcohol, and sodium carboxymethyl cellulose 
andsocSum alginata 



40 



so 



ss 



A formulation according to Claim 1 or 2 wherein the 
active Ingredient is selected from the group consist- 
ing of bovine somatropine, estrogens, androgens, 
insulia insulin growth factors, interteuMn-l, inter- 
leuWn-ll and cytoldns. 



1Z A formulation according to Claim 1 or 2 wherein the 
active ingredient is selected from the group consist- 
ing of MMR (mumps, measles and rubella) vaccine, 
typhoid vaccine, hepatitis A vaccine, hepatitis B 
vaccine, herpes simplex virus, bacterial toxoids, 
cholera tcodn B*subuntt, influenza vaccine virus, 
whooping cough vaccine virus, vaccinia virus, ade- 
novirus, canary pox, pdfo vaccine virus, malaria 
vaccine vims. bacOlus calmette geurin, Mebsiella 
pneumoniae, and HIV envelop glycoproteins. 

13. A process for making a controlled release formula- 
tion conprtsing microspheres of a drug, vaccine or 
hormone suspended in a biodegradable polymer 
matrix pdymer, said process comprising the steps 
of 

a) preparing an aqueous solution of at least two 
water soluble biodegradable polymers and 
adding tiiereto an active ingredient of a hor- 
mone, vaccine or drug, 

b) mixing the solution and active ingrecfient with 
an emulsifying medium to form a homogenized 
microdroplet suspension. 

c) adding the hofTx>genized microdroplet sus- 
pension slowly to a first organic solvent which 
contains a small concentration of a first sur- 
factant, while stining ttie microdroplet suspen- 
sion and solvent, ttius causing microspheres to 
precipitate, 

d) separating the miaospheres from ttie first 
solvent and adding a solution of a (d.t lactide- 
glycolide) copolymer in a second organic sol- 
vent which contains a small concentration of a 
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10 



IS 



Moond surfactant, and 

•) "lowly ev^Moding the solvent, leaving 
behind ooated miooapheres. 

14. ApRx:BS8accofdln9toClaim13««(heiejnlhepoly. 
mers used in step a) are selected from the oreiij 
eonsnUnoefsiaral). crosslinked staich. ficoll poly. 

polyvinyl alcohol, gelatine^ hydroxyiiwthyl 
eewose. hydroxyelhyl cellulose. hydroxypiDpylcel* 
hyditaypropy|.ethyl cellulose^ hydranpie. 
P1*fflethyl cellulos* sodhm caiDoxymelhyl 
cellulose, cettulose acetBlSk sodium alginate, poly- 

maleic anhydride esteiB. polyortho esters, polyeft^ 
y«««™». polyethylene glycol, mettwxypoly. 
e*ytene glycol, elhoxypolyelhylene glycol, polyelh- 
ytene oxidftpoiy(l.3 bis(p<ajboxyphen«y) pro- 
P**"'^**^ anhydride; N.IWielhylamjno- 

acelate, blodc copolymefs Of polyoxyethylene and 
polyoxypropylena 

i-S?*" «w««n9 to Claim 13 wherein the 

«»«gw ratio of the tvio polymers used in slsp a) is In 
the range of from 20:80 to 80.-20. 

16. A process according to Claim 15 wherein me poly 
nw rnatrix is selecfed from starch »d ffcol, staieh 
and polysucree^ starch and polyvinyl alcohol 

^ and geteBne. slaieh and hydroxyethyl ceOu^ 
WM. hydroDcyrthyl cenulose and hydroxypropyl cel- 
lutaM-eelaline and hydroxyelhylcelluloee. gelatine so i 

alcohol, and sodum cartMxymethyl celUoee and 
sodium algirtata 



SL^^SST'^ ***** 

«odium cart)oxymem^ 

and Mflulose acetate and the weight ratio of the 
"fc*»e to fIcoB is In the range dftom 8020 to 



so 
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;P^«««*ng to Claim 13 or 14 Wherein the 
acBve ingredient is selected from bovine somatro- 
pm* estrogens, ancfrogens. insulin, insulin growth 
actors, interteuidn-l. interleuMn-ll and cytoMns. 

24. Aprocess according to Claim 13 or 14 wherein the 
active ingredient is seleeled from MMR (mutw. 
n»«tes and nMla) vacdne; typhoid vaccine, 
•wprttis A vaccine, hepatitis B vacdne. herpes 
•wjpte virus, tmcterial toxoids, cholerB toxin B- 
s»*unit influenza vaccine virus, whooping cough 
vaccine virus, vaodnia vims, adenovirus, canary 
pot poBo vacdne vinjs, malaria vaodne vina, 
8««rin, Mebeiella pneumoniae, 
and HIV envelop glycoproteinsL 

28. A method for increasing nnilk production of a cow 
corrpnsing administering as the hormone in a con- 

tolled release fomiulation acconfing to daim 1 or 
daimZ. 



17. A proceseaocofdhg to Claim 16 wherein the poly as 
nwmalrix comprises starch and ficoll and the 

waighl ratio of starch to ficoll is from 85:15 to 60:40. 

18. A process aocordng to Claim 17 wherein the 
weight ratio is from 7525 to 65:3Sl „ 

19. A process according to CWm 16 wherein the poly, 
nw matrix comprises stard) and polyvinyl alcohd 

end the weight ratio of starch to polyvinyl alcohol is 
n the range of from 35«S to 65:38. 45 

^ lfIII!S."f!Il?"" * ^» «he 
weigm ratio n from 40:60 to 60:40. 

21. A process according to Claim 16 wherein the poly, so 
nwrmafra comprises pdysucrose and polyvinyl 

alcol>ol and the weight ratios of polysucrose to pol. 
yvmyl alcohol is from 35.-65 to 6535. 

22. A process according to Claim 16 wherein the poly. 55 
•jwrnalnxcomprlseeficooandacelluteseseledi 
from me group consisiing of hydroxymethyl cellu- 
"ose, hydroxyettyl celuloee, hydroxypropyl ceNu- 



PatentansprOehe 

Pormulienjng zur gesteuerten Freisetzung, umfas- 
send bidogisd) abbaubare Polymer^idikroWoel- 
dieii. worin ein Arzneimittd. bnpfsloff oder Homion 
•n einer fVjIymematoix suspendiert ist. die aus 

ajmindest 2wei wasserioslichen bidogisdi abbau. 
taren Pdymeren besteht wobd die MlkrokQgei. 
2^ dnem d,l-lad«.G,yMid.C^ 

• P<^ienjngnachAnspnjch1. worin die Polymere 
Sfl* '^^^ ** Starke, vemelzter 
!^ Polysacdwose. PolyvlnylalKDhd. 
Getabne. Hydroxymethylcellutese, Hydraxyethytcd- 
Hy*Qxypropylcellul^ Hydroxypropyle. 
thylcdiulose, Hydroxypropylmethylcellulose. Nat- 
nunwaiboxymelhylcellulose. Cdlukseacetat Nafri- 
i««lginat PolymaleinsSureanhydridester. Polyor. 

MyethylenglyHDl. 
NJltw^jpoh^englytol, Ethc«ypolyelhylengly 
kd. Pdyethylenoxid, P0ly(1.34)i8-Cw»boxyphen- 
axy)propan.o>.sebadnsaureanhyrid). nm. 
Dwlhylaminacelat Blodwopolymerevon PdyoR^ 
Ihylen mit Poiyoxypropylen. ausgewahlt sind. 

Pormulierung nach Ansprucb 1, worin das 
Qewichlsverhattnis der beiden Polymere im 
Beretch von 20«) bis 80:20 Begt 

Fbrmulienjng nach Ansprudi 3. worfri die Polymer. 
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matrix aus Sttrfca und FicoS, Sttrke und Pofysac- 

charose. Starka und Polyvinytalkohol. Starke und 
Gelatine. Starke und Hydroxyethylceliulose. Hydro- 
xyethylceliutOGe und Hydroxypropylcenutose. Gela- 
tine und Hydraxyethyleellulose, Gelatine und 5 
Polyvinylalhohol. Polysaocharose vid Pdyvinylat- 
kohoi eowie Natriumcarboxyniethylcelliioee und 
Natriumalginat ausgevvatitt ist 

5. FomiuDerung nach Anspruch 4. worin die Polymer- 10 
matrix Starke und Rooll umbOt und das QewichtB- 
vertiattnis zwischen Stdrka und RooU von 85:15 bie 
60:40 rek:ht 

6. Formutierung nach Anspruch 5. worin das is 
Geiivtehtsverhaftnis von 75:25 bis 6535 rek:ht 

7. Fbnnufierung nach Anspruch 4. worin die Polymer* 
matrix Stdrke und Polyvinvlalkohol umfaBt und das 
Gmichtsverhaitnts zwischen Stdrke und Polyvinyl- 20 
alkohol Im Bereich von 35:65 bis 65:35 Segi 

& Fdrmuierung nach Anspruch 7. worin das 
Gewichtsverhannis von 40.-60 bis 60:40 rek:hL 

25 

9. Fbrmufierung nach Anspruch 4, worin die Polymer- 
matrix Polysaocharose und Polyvinyialkohoi umla6t 
und das Gewichtsverhditnis zwischen Polysaocha- 
rose und Polyvinytalkohol von 35.^ bis 65:35 
reicht. 90 

10. FormuGerung nach Anspruch 4, worin die Polymer- 
matrix FiooD und eine Celluk)se umfadt. die aus der 
Gruppe bestehend aus Hydraxymethyicellulose^ 
Hydroxyethyloellutose^ HydrcDcyp r opylcellutose, 35 
Hydroxypropylethylcellutose. Hydroxypropylmethyl- 
ceOutose. Natriumcaftwxymethyfceltulose und Cel- 
luloseacetat ausgewahit ist und das 
Gewichtsverhannis zwischen Cellulose und FicoO 

im Bereich von 80:20 bis 65:35 fiegt 40 

11. Fbrmulierung nach Anspruch 1 Oder 2. worin der 
WiriGtoff aus der Gmppe bestehend aus Rinder- 
Somatropia Ostrogenen. Androgenen, insulin, 
InsuGn-WachstumsfaMoren, InterleuMn-l, Interieu- 4S 
kin-ll und CytoMnen ausgewdhit ist 

12. FbnnuGerung nach Anspruch 1 Oder 2. worin der 
WiriGtoff aus der Oriippe bestehend aus Impfstof- 
fen gegen MMR (Mumps. Masem und ROteln), so 
Typhus. Hepatitis A. Hepatitis B und Herpes sinv 
plex Virus, bakteriellen Toxokien. Choiera-Tcodn- 
Untereinheit B. I n p fsloffen gegen Grippevirus, 
Keuchhustenvims* Kiihpockenvirus. Adenovirus. 
Windpocken, Pdiovb'us. Malariavims. Bacillus Cal- $s 
mette Gu6rin und Klebsiella pneumoniae sowie 
HIV-HOOenglykoproteinen ausgewahit ist 



13L Verfahren zur Hersteflung einer Fbrmulierung zur 
gesteuerten Fretsetzung. umfassend MikrokOgel- 
Chen eines Arzneimitteis. Irrpfstoffs oder Hormone, 
suspendiert in einem Polymer einer bidogisch 
abbaubaren Polymenmtrix. wobei das Verlahren 
die fblgenden Schritte umfaOt: 

a) Bnden einer waOrigen LOsung von zumin- 
dest zwei wasseriOslichen biok)gisch abbauba- 
ren Polymeren und HinzufOgen eines 
Wtricstoffs eines Homrions. Impfstoffs Oder Arz- 
neimittels; 

b) Vemischen der LOsung und des Wiri^oHs 
mit einem Emulgatormedium. um eine homo- 
genisierte Mikr otrO p lch en-Suspenston zu ba- 
den; 

c) langsame Zugabe der homogenisierten 
MilootrOpfchen-Suspension zu einem ersten 
organischen LOsungsmittel. das eine geringe 
Kbnzentration eines ersten Tensids enthait. 
wahrend cfie MilootrOpfchen-Suspension und 
das LOsungsmittel gerOhrt werden. wodurch 
Failung der MOootaOgelchen bewirict wird: 

d) Abtrennen der MtkrokOgelchen vom ersten 
Ldsurrgsmittel und Zugabe einer UVsung eines 
d.l-Lactkl-Oykoiid-CopolymefS in einem zwei- 
ten organischen LOsungsmittel. das eine 
geringe Kdnzentratkm eines zweiten Tensids 
enthaitund 

e) langsames VerdampTen des LOsungsmittels. 
wodurch beschichtete MitaroWgelchen zurOck- 
bleiben. 

14. Vertahren nach Anspruch 13. worin (fie POlymere in 
Schritt a) aus der Gmppe bestehend aus Stari<e. 
vernetzter Stdrke. Rcofi. Polysaocharose. Polyvi- 
nytalkohol. Gelatine, Hydroxymethyk:ellulose. 
Hydroxyethyfcellulose. HydrQxypropyk:ellulose. 
Hydroxypropylethylcellulose. Hydroxypropylmethyl- 
cellutose. Natriumcartxsxymethylcellulose. Cellulo- 
seacetat Natriumalginat Polymatelnsaurean- 
hydridester. Pdlyonhoester. Polyethylenimia Polye- 
thylenglykol. Methcocypolyethylenglykol. Ethoxypo- 
iyethylenglykol. Polyethylenoxkl. Poly(1.3-bi8-(p- 
carbOKyphenoxy]propan-co-8ebacinsdureanhyrid). 
N.N-Diethylaminacetat Blockoopolymere von Poly- 
CDcyethylen mil Polyoxypropylen, ausgewahit sind. 

1& Verlahren nach Anspruch 13. worin das Gewichts- 
veriiaitnis der k>eiden Potyn>ere im Bereich von 
20:80 bis 8020 liegt 

1 6. Verfahren nach Anspruch 1 5. worin die Polymerma- 
trix aus Starke und Picon. Starke und Polysaocha- 
rose, Starke und Polyvinyialkohoi. Starke und 
Gelatine, Starke und Hydraxyethyleellulose. hlydro- 
xyethylcelluiose und Hydroxypropylcellulose. Gela- 
tine und Hydroxyethytcellutose. Gelatine und 
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PdlyvinylalkDhol. PoTysaccharose uid Polyvinylar- 
kohol sMie ^tatriumcarbGD(ymelhylceil Jose und 
Natriumafginal ausgmahlt ist 
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17. VerfahrennachAnspruch16.v»forindiePdymen^ s 
trix Starke und FicoO umtaBt und das Gewchtsver- 
haitnis zwischen Starke und Rooil von 85:15 bis 
60:40 reicht 

18, Vei1ahrennachAn8pruch17,iwrindasGeii^^ to 
verhaitnis von 7525 bis 65:35 reicht 



Formulation h Ib^ration contrOI6e conprenant des 
"»crosphdres de polym^ biodagradabie oCi un 
mWcament, un vacdn ou una hormone est mis en 
suspension dans una matrice poiym6rk)ue, ladrte 
nwlrice polymdrique ^ fomi6e k partir d'au 
"Wins deux polym^es biod^gradables solubles 
dans reau, et lesdrtes microsph^es 6tam revdtues 
d'un copolym^re de (d.1 lactUe-gtyoolide). 



19. Vef1ahrennachAnspruch16.¥yorindiePolymerma- 
fra Starke und PolyvinylalkDhol umtadt und das 
Gewichtsverhaitnis zwischen Starke und Polyvinyl* 
alkohol im Berek:h von 35.-65 bis 66:35 llegL 

20. VerfahrennachAnspruch19,worindasQ«wfcht8. 
verhailrts von 40:60 bis 60:40 reicht 

21. Vertahrennach Anspnich 16, worindiePolymenm- 
trix Polysaocharose und PolyvinylalkDhol umb6t 
und das GewichtsverhaHnis zwischen Polysaccha- 
rose und PolyvinylalkDhol 35:65 bis 65:35 betrdgt 

22. Verfehren nach Anspnich 16, worin die Pdymemia. 
tnx Pcoll und eine CeHulose umbSt die aus der 
CSruppe bestehend aus Hydroxymethyteellutose, 
Hydroxyethyfcellutose. Hydraxypiopyteellutose; 
HyJroxypropylethylceButese, Hydroxyprcvsylmelhyl. 
cellulose. Natriumcaiboxymelhylcellutese und Cel- 
luloseacetat ausgewahit 1st und das 
G«««chtsverhaitnis zwischen der Celiuk)se und 
RcoB im Bereich von 8020 bis 6535 liegt 

23. Verfehren nach Anspruch 13 Oder 14. worin der 
Wrkstoff aus Rinder-Somatropia Ostrogenea 
Androgenen. Insulin. Insulin-VWachstumsfakloren 
Interleukin-I, Interleukin-tl und CytoWnen ausge^ 
wShtt ist 

24. Veifahren nach Anspruch 13 Oder 14. worin der 
Wirkstoff aus Impfstoffen gegen MMR (Munps, 
Masem und TOtem). Typhus. Hepafife A. Hepatife 
B und Herpes sinplex Virus. baMeriellenltaxDiden. 
Owtera-ToadfrUntereinheH B. ImptBtoflen gegen 
W«wu8. Keuchhusten»*u«. Kuhpockenvirus. 
Aden«*u8. Wflndpoctan. Poliavinis. Malariavirus. 
BadBus Calmeite Qu«rin und Nebsieila pneumo- 
n«e sowia HIWMIeng l ytepiote fc ian ausgewAMl 

ISt 



2. I^nijlatwn selon la revendication 1 dans laqueBe 
"PJ^J^ndres son! s6lectk)nn6s dans le ^oupe 
oonsistant en Parnkton. famklon r6ticul6, ie ficoll le 
w polysucros^ raloool pdyvinyfique; itiydroxym^ 
cellutose, rhydrwcytthyl celMose. Iliydroxypropyl 
ceflutose. l1iy*oxyproRy|.6thyl celMose. fhydioxy. 
profyl^n6thyl cellutose. la sodium carboxymathyl 
cellutose. la cellulose actete. le sodium alginate. 
» les esters d*anhydride polymal6ique. tes potyodho 
esters, la poly6thyl^etmine. le poly^^e glycol 
to maihoxypolydthyldne glycol. r6thoxypoly6thy^ 
I6ne glycol, ie poly^thyl^e oxyde. Tanhydride 
poly(1.3 bis(p^rbaxyph6naxy)pfopanfrco-stoci- 
Jie. le N.NKJi6thylaminoac6late. les copolym^ 
Woes de polyoxy6thyl^e et de pofyoxypropyldna 

3. Pormilatton selon la revendlcation 1 dans laqueUe 
le rapport en poids des deux polym^es est dans 

» nmervaSede 20:80 ^8020. 

4. Formulation selon la revendicatton 3 dare laquelle 
Ja matrice poiym^rique est s6iectionn6e parmi 
larr^ et le ficoa. I'amidon et le polysuaose. 

» rarrtdon et ratoooi polyvinylique, lamklon et la 
Watme, ramkJon et rhydroxy6thyt ceHUose. 
mydroxydthyl cellutose et Fhydroxypropyl cellulose, 
la g^atine et lliydroxydthyl cellulose, la gelatine et 
I'ateool polyvinyl k^e. ie polysucrose et Tatoool poly^ 
vinylkjue. et la sodium carboxymathyl cellutose et le 
sodium alginate. 



40 



5. Pomulatton selon la revendication 4. dans laquelle 
te matrice polym^rk^ue comprend de Tamxton et du 
« f won et le rapport en potos de ramidon au f kx)ll est 
de 85:15 ft 60:40. 



6. 



Formulation selon la ravendtoation 5, dans laqueOe 
le rapport en potos est de 7525 k 65:35. 



25. Verfahren zur Steigerung der Mitehproduktion einer 
l^h. umfassend die Verabretohung von BST als 
Hormon. in einer FoanuBerung zur gesteuerten 
Preisetzung nach Anspruch 1 oder 2. 



7. Formulation selon la revendication 4 dans laquelle 
la matrice polym6rique comprend de I'amtoon et de 
I'alcool polyvinylk^ue et le rapport en poids de Tairt- 
don k raloool pciyvinytk|ue est dans rintervalle de 

» 35:65 d 65:35. 

8. Fbrmulatton selon la revendication 7 dans laquelle 
le rapport en potos est de 40:60 k 60:40. 
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9. FdmulationsekmlarMndicato 
la matrice pdym6rique oonprend le potysucrose et 
raloool polyvinyfique et le rapport en poicte du poly- 
sucrose k ralcooi polyvinyliqiie est de 35.-65 ft 
65:35. g 

10. Formulation seion la revendication 4 dans laquelle 
la matrice potym^rique oorrprend du ficoll et une 
ceOulose 86lectionn6e dans le groipe oonsistant en 
IliydrQxymdthyl cellulose^ lliydrQxdthyl cellulose^ lo 
rhydroxypropyl ceOulose. rhydmxypropyl-^ cel- 
lulose. rhydrQxypropyl-m6thyt cellulose, ia sodiun 
cartwxymdthyl ceOiiose et rac6tate de cellulose et 
le rapport en poids de la cellulose au ficoO est dans 
llntervalle de 80:20 k 65.-35. ts 

11. Pbmiulation selon la revendication 1 ou 2. dans 
laquelle nngrMent acltf est s6lectionn6 dans le 
groupe oonsistant en la somatropine bovine, les 
oestrogines. les androgynes. Tmsuline. les fac- 20 
teurs de croissance dlnsufine. llnterleuMne-l. 
rinterleukine-ll et les cytoMnes. 

12. Fbmmjlation selon la revendication 1 ou 2. dans 
laqueOe llngrMent actif est s6lectionn6 dans le 25 
groupe oonsistant en ie vaccin MMR (oreillons. rou- 
geole et rubMe), le vaccin pour la typhoide. le vac* 
cin centre rhdpatite A. le vaccin oontre Hi^patite B, 
le virus herpte simplex, les toxoides bact6rien8, la 
sou&Hinft6 B de la tCDdne du chol6ra. le virus du 30 
vacdn de la grippe, le virus du vaccin de la coque- 
luche, le virus de la vaccine, un ad^novinjs. la 
varide du canari. le virus du vaccin de la poiioi le 
virus du vaodn de ia malaria, le bacillus calmette 
geurin. le Klebsiella pneumoniae, et des glycopro- ss 
t^nesd'enveioppedeVIH. 

1 3. Proc6d6 pour fabriquer une formulatf on k li>^ration 
contr6l6e comprenant des microspheres d*un medi- 
cament tfun vaccin ou tfune homione mises en 40 
suspension dans un poiymere de matrice polym6ri- 
que biodegradable, ledit prDc6d6 comprenant les 
etapesde 

a) preparation d*une solution aqueuse d'au 4S 
moins deux pdymeres biodegradables solu- 
bles dans reau et ajout k ceux-ct tftjn ingre- 
dient actif d'une hormone, tfui vaccin ou d*un 
medicanient 



so 

b) melange de la solution et llngredient actif 
avec un milieu emulsif iant pour fonmer une sus- 
pension de microgoutetlettes homogeneisees^ 

c) ajout de la suspension homogeneisee des ss 
miaogoutellettes lentement dans un sdvant 
organique qui contient une petite concentration 
tfun premier surfactant tout en agrtant la sus- 



pm»n de microgoutellettes et le solvent fei- 
sant ainsi predpitar les microspheres. 

d) separation des miaospheres du premier sol- 
vent et igout d*une solution d\in copolymere de 
(d,l lactide-gtycoGde) dans un second solvant 
organique qui contient une petite con c am a tion 
d'un second surfactant et 

e) evaporation lentement du solvant, laissant 
derriere des microspheres revetues. 

14. Precede selon la revendication 13 dans lequd les 
polymeres utBises k retape a) sent seiectionnes 
dans legroipe oonsistant en de Tamidon. de rami- 
don reticule, du ficoll. du poiysucrose. de ralcooi 
polyvinylique. de la gelatine, de I'hydroxymethyl cel- 
lulose, de ITiydroxethyl cellulose, de Itiydroxypropyl 
cellulose, de rhydroxypropyl-ethyl cellulose, de 
lYiydroxypropytmetryl cellulose, de la sodium car- 
boxymethyl cellulose, de racetate de cellulose, un 
sodium alginate, des esters d'anhydride polymaie?- 
(^e. des pdyortho esters, une polyethyienein^ne. 
un polyethylene glycol, un methoxypoly6thyt6ne 
glycol, un ethoxypolyethytene glycol. 1*1 polyoxye- 
thyiene Qxyde. un anhydride de poly(1.3 bis(jp-<ar- 
bQxyphenQxy}propaneK»-sebaciquei un N.N- 
diethylaminoacetate. des copolymeres blocs de 
pdyoKyethyiene et de pdyoxypropyiene. 

1& Procede selon la revendication 13 dans lequel le 
rapport en poids des deux polymeres utilises k 
retape a) est dans llntervalle de 20:80 k 8020. 

16. Procede selon la revendication 15 dans lequel la 
matrice polym6rique est seiectiorviee parmi rami- 
don et le ficoll. ramidon et le poiysucrose. ranridon 
et I'alcool polyvinylique. ramidon et la gelatine, 
ramidon et Hiydroxyethyl cellulose. ITiydroxyethyl 
cellulose et rhydroxypropyl ceOulose. la gelatine et 
lliydroxyethyl cellulose, la gelatine et I'alcool polyvi- 
nylique, le poiysucrose et I'alcool polyvinylique, et 
la sodium carboxymethyt cellulose et I'alginate de 
sodium. 

17. Precede selon la revendication 16 dans lequel la 
matrice polymerique conprend ranMxi et le ficoll 
et le rapport en poids de I'amidon au ficoD est de 
85:15 e 60:40. 

1& Procede selon la revendication 17 dans lequel le 
rapport en poids est de 75:25 k 65:35. 

19. Precede selon la revendication 16 dans lequel la 
matrice polymerique conprend I'amidon et I'alcool 
polyvinylique et le rapport en poids de I'amidon k 
I'alcool polyvinylique est dans rintennDe de 35:65 k 
65:35. 
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20. ProcM* sdon la revwxScation 19 dans iequel la 
rapport an peids eat da 40£0 ft 60:4a 



21 



ProcM« eelan la menfeabon 16 dana lequel la 
TOWca polymMque eomprend du polysucroee et 

de raleool polyvmyBque et le rapport en poids du 
po^aicfoseAPalcoolpolyvinylicp^ 

o5.'35 



22. ProcM« selon la revancfcaiion 16 dans lequel la 

mattce polymfirique eomprend du ficoll el une ^ 
Uose 8«lect>onn6e dans le groipe consislant en 
TVOmytmtjfl cellulose. hydraxy«thy( cellulose: 
"ydrexyprepyl celulose. HiydroxyiMopyi^ cel. 
•i^os* "V*atypropykn«h»| eeluloeeb la sodhan 
«art)oxym«hyl celluloaa et racttate de eanwoea et 

to rapport en poidade la ceMoeeauficol estdana 
rmtanallede 8020 ft 65:35. 

23. ProcMft sekMi la remtdicaiion 13 ou U dans 
lequel llngrMlent acW est stiectionnft panni la 
sonwropine bovine, las oestregftnes. las MdKoft- 
nes. nnsuline. les facteursdeeroiasancedlnaulh* 
I mterleuMne-l. llnterleuWne-n et lea cytoKnes. 

24. ProcM* selon la revendicalion 13 ou 14 dans 

lequel rngrWem ac« est 8*lectionn6 panrt le vac- 
on MMR (rougeoie. orailons at nMole). le vacdn 

de la typhorde, le vacdn de IH^patHe A. la vacein 
de m^patite B. le vinjs de rtierpfts siiTDlac les 

ta»W«tsw«ena. lasous^rttMdelaT*; 
choMra. le virus du vacdn de la grippe, le vinjs du 
vaccm de la coqueluchet le vims de la vacdne. un 
adfinovffus, la varide du canari. le vSnjs du vacdn 
de la poBft le virus <hi vaccin de la malaria, la bacil- 
lus calmette geurin, le Mebsiella pneumoniae, at 
des glyooproMines d'enveloppe da VIH. 

25. MftlhodepouraugmenterlaproductiondelaittfUne 
vac»» conprenant radministrafion en tant quiwr- . 
•none dans una formulaBon ft a)6ration conWI6e 
salon la ravendkation 1 ou la revendicalion & 
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